Summary. Levels of insulin binding immunoglobulin G (IgG) were determined by the method of Christiansen in diabetic patients divided into the following groups: 1. recently diagnosed diabetics, treated from the beginning with monocomponent (MC) pork insulin (12 patients); 2. diabetics treated from the beginning with several times reerystallized monospeeies (MS) pork insulin (6 patients), and 3. diabetics previously treated for long periods with commercial insulin and changed to MC pork insulin ( 11 patients). The patients were observed for periods of from several months to two years. In patients treated with MC insulin, levels of insulin antibodies in the serum were not significantly increased, except in 3 patients who had viral hepatitis before or during insulin therapy and in an other patient immediately after an attack of influenza. In a majority of the patients treated with MS insulin, an increase in levels of insulin antibodies in the serum was observed. Patients previously treated with eommercial insulin had very high titers of insulin antibodies in their serum, which decreased after changing over to lVIC insulin. In this group, some patients, in spite of continuation of treatment with MC insulin, developed increasing levels of insulin-binding antibodies in the serum during a later period of observation.
It has been reported that treatment with monocomponent insulin did not induce insulin antibodies, or only to a small degree in comparison with insulin of conventional purity [1--4] .
The studies reported in this paper on the influence of commercially available insulin, of several times recrystallized monospecies pork insulin and of monocomponent pork insulin on the levels of insulin-binding antibodies in the blood serum of diabetic patients, indicate, that besides the degree of purification of insulin the production of insulin antibodies may also depend on other factors, modifying the immnnoreactivity of the human organism.
Patient Materiel end Methods
Observations were made on 29 diabetic patients followed for periods of 6 months to 2 years. The patients were divided into three groups:
1. Patients with recently diagnosed diabetes requiring insulin, treated from the beginning with monocomponent (MC) insulin, at first with rapidly acting pork insulin (Aetrapid MC| or Semilente MC| and, after control of carbohydrate metabolism, with MC pork insulin Lente (lVfonotard| This group consisted of 12 patients (8 men and 4 women) aged 14--51 years, including 11 with normal body-weight and 1 obese patient. The period of observation of these patients was from 6 to 23 months.
2. Patients with recently diagnosed diabetes requiring insulin, treated from the beginning with several times recrystallized, monospecies (MS) pork insulin. Like the patients of the preceding group, they were treated at first, as long as their diabetes was not stabilized, with rapid acting insulin (Actrapid MS and Semilente MS). This group consisted of 6 patients (men) aged 22--40 years with normal body-weight, who were observed for 8--16 months.
3. Patients with diabetes of longer standing, treated previously with commercial insulin Lente| who were changed over to MC pork insulin Monotard| This group consisted of 11 patients (7 men and 4 women) aged 32--75 years. The period of previous treatment with commercial insulin was from 10 months to 7 years (el. Table 1) , and the period of observation during treatment with MC insulin was 10 to 13 months.
The group 1 and group 2 patients were admitted to the department immediately after diagnosis of diabetes. After stabilization of their diabetes, their daily insulin requirements were determined under the control of 24 h glyeemia and glycosuria. The ocular fundus was examined, renal function was determined, neurologic examinations were made, tests of the blood supply to the extremities and electrocardiograms were performed. Patients with allergic symptoms, hormonal and metabolic disorders other than diabetes were excluded from further observation. Group 3 patients were examined in the same way at the Out-Patient Clinic for Diabetics. Table 1 . Table 1 gives the results of assays of insulin antibodies in the sera of 9 out of 12 patients in group 1. Two patients (patient K.B. and R.J.) contracted virus hepatitis during the observation period, but continued treatment with MC insulin. In these patients serum levels of insulin antibodies behaved differently, increasing to maximal concentrations of 0.260 mU/ml and 0.156 mU/ml (el. Fig. 1 ). In the third patient (B.J.) treatment of recently diagnosed diabetes with MC insulin was begun several weeks after virus hepatitis ; after nine months on this treatment, the serum level of insulin antibodies was 0.100 mU/ml (cf. Fig. 1 ). In 8 of the 9 patients in Table 1 , serum levels of insulinbinding antibodies showed no increase throughout the period of observation. In one patient (case 5) after 10 months, the serum antibody levels increased distinctly shortly after he had influenza ; at the same time In two patients in group 2, insulin-binding antibodies in the serum increased within 2--3 months after the beginning of administration of MS pork insulin, and the rising tendency continued during further observation. In one patient, a significant increase in concentration of insulin antibodies in the serum appeared in the third month of treatment and continued at this level until the end of the observation period (14 months). In three other patients, no significant increase in insulin-binding antibodies occurred during a years' observation, but in one of these patients a rise occurred in the 13th and 14th months of observation (cf. Table 1 ). The mean 24 h requirement for insulin in this group of patients was 41.6 units in the initial period of treatment and 26 units during the remainder of the observation period.
Serum levels of insulin-binding antibodies (mU/ml) in diabetic patients treated with MC pork insulin, with lYlS por~ insulin and with commercial beef/pork Lento insulin

Results
In patients treated with commercial insulin (group 3), levels of insulin-binding antibodies in the serum were very high in all cases (1.00--10.55 mU/ml), this possibly resulting not only from the lower degree of purity of commercial insulin, but also from the species difference (beef insulin is known to be more immunogenic in humans than pork insulin) and perhaps from the duration of treatment which in the major proportion of cases was longer than that of MC insulin therapy. This high serum level of insulin-binding antibodies dropped after the change-over to MC insulin. In the majority of cases (in 9 patients), a drop was noted after one month of treatment with MC insulin, and the maximum drop after 3--5 months of treatment with this insulin (cf. Table 1 ). Later during the observation period, the insulin antibody titers increased again. In 6 patients the titers were low, but in 4 attained levels similar to the starting ones after 12 months. In one patient, after a slight initial drop in the level of serum insulin antibodies, titers increased attaining twice the starting level after 9 months' treatment with MC insulin. There was no correlation between the recurrence of high serum insulin antibody level, and the duration of treatment with commercial insulin, and insulin antibody level before the change from commercial insulin to MC insulin.
The mean requirement of insulin immediately after the change from commercial to MC insulin was 38.1 units and, after one year on MC insulin, 36.9 units.
Discussion
The study results indicate that the immunogenicity of insulin used in the treatment of diabetes, measured on the basis of levels of insulin binding to IgG may depend on contaminating pancreatic proteins not removed by hitherto known production methods. The highest concentrations of insulin antibodies were ob-served in patients treated with commercial insulin, lower concentrations were seen after injections of MS insulin, and practically no detectable antibodies were observed in patients treated with MC insulin. However, the reported observations indicate that in certain situations the immunogenic action of MC insulin may be enhanced. The patients who had virus hepatitis before or during treatment with monocomponent insulin, and in whom high titers of insulin-binding antibodies were observed during the disease, deserve notice, as does the patient in whom a sudden and considerable rise in antibodies occurred during the 10th month of treatment with MC insulin immediately after an attack of influenza. It is possible that in these patients virus infection altered the reaction of the immune apparatus. The damage of the liver by virus hepatitis has been shown to increase the antibody production [6] . Also bacteria and bacterial products were found to have an adjuvant effect to the injection of antigen (cf. 7). The behaviour of the insulin antibody levels in the serum after change from commercial to MC insulin is another example. As a rule, the change caused a decrease of serum antibodies. In most cases, they later rose to the previous or even higher levels. The mechanism of this phenomenon is not clear, but it is likely that prolonged treatment with commercial insulin sensitizes the immune system of the organism to this hormone, so that treatment with MC insulin may cause the appearance of insulin antibodies in the blood in concentrations exceeding the threshold value.
